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Introduction: Liquid water is a fundamental ingredient for life. In order to understand the habitability of other
planets we must first understand the behavior of water on them. Mars has large reservoirs of H2O and is the
most Earth-like planet in the solar system. Here we review the theoretical expectation, the current evidence for
liquid water on Mars, and their preferred locations [1,2,3,4].
Theoretical Expectations: Pure liquid water is not stable on the surface of Mars in bulk amounts, as shown in
Fig. 1. However, four different types of liquid water other than pure could currently exist on Mars: (i) monolayers
of undercooled liquid interfacial water on the surface, shallow subsurface (≤1 m), and deep subsurface (≥100 m),
(ii) liquid brines [4] both on the surface and the shallow and deep subsurface, (iii) melt water formed by solidstate greenhouse effect in the shallow subsurface [2], and (iv) groundwater or aquifers (possibly of liquid brines)
in the deep subsurface [1].

Fig 1. Phase diagram for pure water. On Mars, it can only exist
in the area enclosed above the triple point and below the upper
limit of the atmospheric pressure, otherwise it would boil. In this
area, pure liquid water is stable against freezing and boiling, but
not against evaporation. Thus, only transient events such as the
melting of ice can temporarily produce pure liquid water on the
surface.

Observational Evidence and Preferred Locations: Current observational evidence of liquid water on the
surface of Mars is shown in the Table below.
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Lab Experiments: Environmental conditions for brine formation is being tested in the Michigan Mars
Environmental Chamber [6]. This system has been built with the intent of recreating the total pressure, water
vapor pressure, and temperature present in the Mars Polar Regions.
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